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equilibrium of a revolving mass of fluid subject only to the gravitation of its parts, which admits of a very simple synthetical solution, without any restriction to approximate sphericity 5 and for which the following, remarkable, theorem was discovered by Newton and Maclaurin : —
711.   An oblate ellipsoid of revolution, of any given eccentricity, is & figure  of equilibrium of a mass of homogeneous incompressible fluid, rotating about an axis with determinate angular velocity, and. subject to no forces but those of gravitation among its parts.
The angular velocity for a given eccentricity is independent of the bulk of the 'fluid, and proportional to the square root of its density.
712.    The proof of this proposition is easily obtained from the results already deduced with respect to the attraction of an ellipsoid and the properties of the free surface of a fluid.
We know, §538, that if APJBbe a meridian section of a homogeneous oblate spheroid, A C ftie polar axis, CB an equatorial radius, and P any point on the surface, the attraction of the spheroid may be resolved into two parts;" one, Pp, perpendicular to the polar axis, and varying as the ordinate PM~; the other, JPs, parallel to the polar axis, and varying as PN. These components are not equal when MP and PN are equal, else the resultant attraction at all points in the. surface would pass-through C', whereas we know that it is in some -such direction as Pf, cutting the radius BC between B and C, but a a point nearer to C than n the foot of the normal at P. Let then
and   Ps =
where a and (3 are known constants, depending merely on the density (p), and eccentricity (<?), of the spheroid.
Also, we know by geometry that Nn-(i-/) CN.
Hence; to find the magnitude of a force Pq perpendicular to the axis of the spheroid, which, when compounded with the attraction, will bring the resultant force into the. normal Pn : make^/- = ^, and we must have
Ps
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